1/51 



ft 




2/51 




3/51 



I SCANNING MEANS h- 950 

(1) RECORDING BY LASER 



(2) BARCODE 



(3) REPRODUCED SIGNAL! 




(4)L0W-REFLECTIVITIY 
SIGNAL 

T1 | T2 



(5) LOW-REFLECTIVITIY- 
DETECTION SIGNAL 




ENCRYPTED DATA OUTPUT 



FIG. 3 



4/51 



! FIRST DISK FABRICATION PROCESS 

STEP (1) 
FORMING 



STEP (2) 
REFLECTIVE 
FILM FORMATION 



SPUTTERING 



1 1 i 1 i 



ULTRAVIOLET RADIATION 
1 i 1 i 1 




fPULSED LASER K 813 

© 



FIG. 4 



PRINTED LAYER 



STEP (6) 
READING 
OR FIRST 
OPTICAL 
MARK 



STEP (7) 
WAVEFORM (a) 
FIRST SLICE LE 

SECOND SLICE LEVEL 



WAVEFORM (b) 
MARKING 
DETECTION ' 
SIGNAL 

SIGNAL (c) 

SYNCHRONIZING/ 
REPRODUCED , 
CLOCK 















\ 815 






1 











SIGNAL (d) £ 



ADDRESS n 



ADDRESS n+1 ^ 





ADDRESS n 




(e) I 


FRAME SYNCHRONIZING 


FRAME SYNCHRONIZING 




FRAME SYNCHRONIZING 


/ 


SIGNAL 


(D 


SIGNAL (2) 






SIGNAL (m) 

































REPRODUCED - ™ U S° pcpcl^l REPRODUCED R J AIWPn REPRODUCED 

CLOCKfl) REPRODUCED CLOCK(1) ™m m{]] REPRODUCED CL0CK(k) 
CLOCK (k) lLUUW ™( 2 ) 

FIG. 5 



m 



6/51 

FORMING a (1a) ( T ' I 

FORMING b (1b) /~^-TlSl^^ 



(2a) 

SPUTTERING OF HIGH 
REFLECTIVITY FILM 
(70% OR OVER: A 

(2c) 

SPUTTERING OF 
SEMI-TRANSPARENT 
REFLECTIVE FILM 
(30% An) 



STEP (3) 
LAMINATION 



STEP (4) 
LABEL PRINTED LAYER 



STEP (5) 
LASER TRIMMING 



803 



t t t t t 

SPUTTERING 
SPUTTERING 

Will 




PRINTED LAYER 



FIG. 6 



7/51 



MARKING 
ON DISK 



(7) WAVEFORM (FIRST LAYER) 
FIRST SLICE LEVEL 

SECOND SLICE LEVEL - ----- 



(8) MARKING DETECTION SIGNAL 
(FIRST LAYER) 

ADDRESS n1 

(9) SYNCHRONIZING 
REPRODUCED CLOCK 
(FIRST LAYER) 
ADDRESS n1 

(10) WAVEFORM (SECOND LAYER) 

FIRST SLICE LEVEL / /^\J^\J 

SECOND SLICE LEVEL 



(11) MARKING DETECTION SIGNAL 

(SECOND LAYER) 

ADDRESS n1 0 



(12) SYNCHRONIZING 
REPRODUCED CLOCK 
(SECOND LAYER) 
ADDRESS n1 



FIG. 7 



PRINTED LAYER 





9/51 



Aj" 





10/51 

ADHESIVE LAYER/ 
PROTECTIVE LAYER 




1.2mm 



FIG. 1 0B 



11/51 




15/51 

FIG.14A 
FIG.14B 

FIG.14C 
FIG.14D 

FIG. 14 



RECORDED DATA 
(WHEN n=1) 

, 5B 



1B 



SB 



951b- 

951H 

951d 



952d- 



RS13 
RS13 
RS13 
RS 13 



RS 14 



RS15 



PREAMBLE (All OOfi) 



h ii h 13 
14 15 16 17 
h 19 1 10 1 11 



EDC(4B) 




POSTAMBLE (All 55h) 



1ROW 



4n ROWS 



4nR0WS 
1ROW 



FIG.14A 



BLOCK B 



EQUIVALENT DATA 
DATA FOR ECC ENCODING 





1B 


4B 






SB 


PREAMBLE (All OOh) 


JROW 




RSi 


io ii 


12 13 - 


^ — 951a 




RS1 


14 15 


16 17 - 


--951b 




RS 1 


18 19 


1 10 1 11 - 


— 951c 




RS 1 


EDC (4B) 




— 951d 




RS 2 


0 0 


' 0 


3 - 


— 951e 




RSm 












RSj 












RS j 












RSj 


! All OOh 




48 ROWS 




RSi 












RSm 












RSri-1 


0 0 


0 c 








RS n 


0 0 


0 0 






RS n 


0 0 


0 0 






RS n 


0 0 


0 0 






RS n 


0 0 


0 0 




-951z 




RS 13 




C3.0 


-952a 




RS13 










RS13 


j EC( 






4 ROWS 


) 


RS13 


C 03 


C3 i3 






RS 14 


POSTAMBLE (All 55h) 


1ROW 




RS15 





FIG. 14B 



16/51 



31 

EDC PCA (x)=Ibi.x' 

i=0 
128B-31 

FIG.14C 

£1 

hi 
1 

fii 



TYPICAL EQUATION 
FOR EDC COMPUTATION 
u EDC (ERROR DETECTION CODE) : 

h 



51 

TYPICAL EQUATION Rppa(x)=E L^tfH 

FOR EDC COMPUTATION PCAW fis H 1 

ECC (ERROR CORRECTION CODE) : 



4n-2 



'liaW-g l j+4i .x51-i + D j .x52-4n j 



FIG. 14D 



735a 



PRODUCE MARK WITH RANDOMLY 
DROPPED PORTIONS ON REFLECTIVE FILM 



20/51 



735b^ 



735e- 



MEASURE MARK POSITION INFORMATION 
735d-^ fcQMPRESS | 



MEASUREMENT 
OF POSITION 
INFORMATION 



OBTAIN COMPRESSED, 
ECC-CODED POSITION INFORMATION H(M) 



MESSAGE RECOVERY TYPE ENCRYPTION 
(SIGNATURE) OF POSITION INFORMATION 



SET SECRET KEYS d (512 or 1024 bits), p, q, 695b | 



ENCRYPTION (SIGNATURE 
COMPUTATION) OF POSITION 
INFORMATION BY RSA FUNCTION, A 
MESSAGE RECOVERY TYPE FUNCTION 

CIPHERTEXT: C=M^ modn 



695d< 



RECORD CIPHERTEXT CON DISK 



735k- 



735m- 



SHIP DISK 
i 



LOAD DISK 



RECOVER CIPHERTEXT I 
* 1 



SET PUBLIC KEYS e,n 
3: 3 OR LARGER INTEGER 
n: 512 OR 1024 BITS 

+ : 



ENCRYPTION 
(SIGNATURE VERIFICATION) 



ENCRYPTION SIGNATURE 
VERIFICATION OF 
CIPHERTEXT 



^ 'error check>-^— (stop) 



YES ( 

735w — j DISK CHECK ROUTINE i 



FIG. 18A 



21/51 



735w 



EXPAND H 



-736a 



DISK CHECK 
ROUTINE 



OUTPUT POSITION 
INFORMATION 



-736b 



MEASURE MARK POSITION 
INFORMATION ON DISK 



COMPARE OUTPUT POSITION 
INFORMATION WITH MEASURED 
POSITION INFORMATION 




736e 



CHECK OK? 



YES 



EXECUTE PROGRAM 
OR OUTPUT DATA 



-736c 



-736d 



736f 



> NO ^ 


DISPLAY AS 




DUPLICATED DISK 




-736h 



736g 



FI6.18B 



PROGRAM IN REPRODUCTION APPARATUS FOR DETECTING] 
OPTICAL MARK WITH INCREASED ACCURACY OR STABILITY J 



22/51 



c 
p 
m 



rli 

£ 



( REPRODUCE STRIPES, PE-RZ DEMODULATE Y w 
^REPRODUCED STRIPES AND OBTAIN CIPHERTE)Oj 



YES 



RECOVER ENCRYPTED 
POSITION INFORMATION 

I 



DECRYPTION OR 
SIGNATURE VERIFICATION 

I 



ROUTINE FOR 
CONSTRUCTING 
POSITION 
INFORMATION 
TABLE 



CONSTRUCT POSITION INFORMATION 
TABLE (OPTICAL MARK NUMBER: m, 
ADDRESS: nm, START/END FRAME SYNC 
NUMBER, CLOCK NUMBER: Tsm, Tern 



MEASURE AND STORE 
CIRCUIT DELAY TIME :TD 



ROUTINE FOR DETECTING 
PIRATED DISK 



CORRECT CIRCUIT DELAY 
TIMETD 
Tsm-TD=Ts'm 
TEm - TD = TE'm 



READ TOLERANCE 866, tA AND 

PASS COUNT. 
ERROR DETECTION COUNT 
ALLOWABLE LIMT:NA, 



CHECK IF POSITION INFORMATION 
IS WITHIN TOLERANCE 
(sm-tA<Ts'm<Tsm+tA 
tEm - tA < TE'm < TEm + tA 




JUDGE AS 




JUDGE AS 


LEGITIMATE DISK 


865T 


ILLEGAL DISK 



CrwQ 



865z--^fi7mTT1 
— — |—" " - ROUTINE FOR DETECTING ADDRESS AND" 
865i DETECT ADDRESS: nm-1 1 CLOCK COUNT FOR OPTICAL MARK m 




FIG. 19 



24/51 



CVI 

CD 




INSTALLATION START] 25/51 
901a 

NO 



901b 




CONNECT TO PERSONAL 
COMPUTER NETWORK 



901 e 



901 h 




COMPUTE PASSWORD 
WITH SUB PUBLIC KEY AND 
COMPARE WITH DRIVE ID 



COMPUTE PASSWORD 
WITH SUB PUBLIC KEY AND 
COMPARE WITH DISK ID 



-901m 




PASSWORD ISSUING CENTER 



GENERATE PASSWORD BY 
COMPUTING CIPHERTEXT 
OF DRIVE ID AND SOFTWARE 
ID USING SUB SECRET KEY 




GENERATE PASSWORD BY 
COMPUTING CIPHERTEXT 
OF DISK ID AND SOFTWARE 
ID USING SUB SECRET KEY 



FIG. 22 



27/51 



RZ RECORDING 
MODULATION CLOCK 
BASED ON ROTATION 
PULSE -1 L 



J L 



FIG 24A (1)RECORDEDSIGNALOF " 00 " 



FIG. 24B 



-921a ^922a 



T1 


T2 


T3 


T4 


T1 








/ 924a 








1 


-T- 


t 


I t 


3 i 


1 t 


5 



FIG. 24C 



TRIMMING PATTERN OF "00" 

/-925a /-926a ^927a 



(3) RECORDED SIGNAL OF "01 H 



FIG. 24D 



T1 ! T2 



z-921b 



tl t2 



(4) TRIMMING PATTERN OF "01 
925b-^ 



FIG. 24E 



t3 14 
16b ^92 7b 



-►t 



D 
W 

lJ 
> 

o 
m 
a 

r 

ft! 



28/51 

(1) RECORDED SIGNAL OF "00" f 921a ( 922a 

To ' : i 



T2 y ; T 3 



-928a 



ti r-p2 t3 T t4 IS 

<> FIG. 25A 

(2) TRIMMING PATTERN OF "00" 926a 927a 




FIG. 25B 



(3) RECORDING SIGNAL OF "10' 
920a ->- f Tj 



T2 j T 3 



-2T- 



-928b 



t1 t2 t3 t4 t5 

FIG. 25C 

(4) TRIMMING PATTERN OF "10" 5 26b J! 27b 
925b 









^929a 




IP 









FIG. 25D 



29/51 

PE-RZ RECORDING 

RECORDING , , , 



CLOCK J 2 3 

(1) RECORD ED SIGNAL OF '0" ^927 





CI 


/-922a 




T1 


T2 


T1 


T2 




FIG. 26A 




— T- 




-920a v 
-924a 


-921a 







11 t2 (3 
(2) TRIMMING PATTERN OF "0" , 



925a- 

FIG. 26B 



(3) RECORDED SIGNAL OF "1" 





C1 








T1 


T2 


T1 


T2 




FIG. 26C 






— T- 




-924b 







tl 12 t3 



(4) TRIMMING PATTERN OF T 
925b- 

FIG. 26D 



(4) RECORDED SIGNAL OF '010' ^-927a r 927b 





C1 


C2 








C3 




FIG. 26E 


0 


1 I n 








J24c 
I 


924c — 
] 




! 
i 

-H 




J24e 
i 





i i I r — ^ — h 

" t2 t3 t4 15 16 \J 





30/51 

(1) TOP PLAN VIEW ^ 



FIG. 27A 




r (2) BARCODE 
RECORDED SIGNAL 



924a 



(3) RECORDED 
SIGNAL 

(4) RECORDED 
DATA 

REPRODUCED SIGNAL 



(5) REPRODUCED ^ 1 
SIGNAL 52 

(6) FILTERED S? 
WAVEFORM 

(7) REPRODUCED 
DATA 



w 


! \i 

I [Tar 
3J 1 


Si 

T 2T 


1|. 


T2T: i 


ifii 


I ifi 


Hi 




| 0 | 1 


0 

II Mil 

III MM 


0 

i| pin 


0 ! 










| 0 


| 1 j 0 


0 


— 

0 | 



31/51 




32/51 




33/51 




34/51 



START | — J— 



930a 



MOVE OPTICAL HEAD 
TO INNER PORTION 



-930b 



NO 



ROTATIONAL 
SPEED CONTROL 


_^-930c 






^^stripes^; 


^-930i 


^PRESENTT^ 




Jyes 




playback 


_^930d 


STRIPES 




<COMPLETED?> 


- 930e 
NO 





YES 






MOVE HEAD 
TO OUTER AREA 








ROTATION 
PHASE CONTROL 








PLAY BACK DATA 



~930f 



-930g 



- 930h 



FIG. 31 



35/51 



CO 



CD 




951a- 
951b- 
951c- 
951d- 
951e- 



951z- 



36/51 



DATA STRUCTURE 

*ib 5B - 



SB 



RS1 
RS1 
RS1 
RS 1 
RS2 

RSi-1 
RS r 
RS i 
RS i 
RS j 
RS i+1 



RSn-1 

RSn 

RS n 

RSn 

RSn 



4B 



PREAMBLE (ALL OOh) 



H 12 



RS13 
RS13 
RS13 
RS13 



RS14 



RS15 



INFORMATION 



H6n-8 - 



EDC(4B) 



-H6n-5 



CO.O C3.0 

« ECC | 
CQ,3 C3I3 



POSTAMBLE (ALL 55h) 



FIG. 33A 



DATA STRUCTURE WHEN n=1 



1R0W 



951a- 
951b- 



952a- 



4n ROWS 
(l£n^12) 



SB 




RS1 
RS1 
RS1 
RS1 


10 
14 
18 


EDC 


RS13 
RS13 
RS13 
RS13 


coo 

1 E CC 
C0.3 


RS14 




RS15 





FIG. 33B 



4 ROWS 
1R0W 



RANDOM ERROR CORRECTION CAPABILITY 



BIT ERROR RATE 
BEFORE CORRECTION 


READ ERROR RATE 
AFTER CORRECTION 


10-5 


1 1N 10 10 DISKS 


10 " 4 


1 IN 10? DISKS 


10-3 


1 IN 10^ DISKS 


BURST ERROR CORRECTION CAPABILITY 



FIG.33C 



37/51 



SYNC 
BYTE 
/RESYNC 


BIT PATTERN I 


FIXED PATTERN 


SYNC CODE 


(CHANNEL BIT) 
^15 C 14 C 13 C 12 Cn C 10 C 9 C 8 


(DATA BIT) 
b 3 h &i bo 


SB 


0 1 


;0 0 


0 1 


: 1 o 


0 0 0 0 


RS 1 


0 1 


'0 0 


0 1 


1 0 


0 0 0 1 


RS 2 


0 1 


0 0 


0 1 


1 0 


0 0 10 


















RS, 


0 1 


0 0 


0 1 


1 0 


! 




















0 1 


o o : 


0 1 


1 0 


1111 



FIXED SYNCHRONIZATION PATTERN 

i o 1 



bit 



0 0 
4t 



0 1 j 1 0 



FIG. 34A 



TRIMMING COUNT IDENTIFIER 
-RECORDING BY FIRST TRIMMING 
-RECORDING BY SECOND TRIMMING 



947 



T 3 I T 4 I 



FIG. 34B 



MAXIMUM CAPACITY 





RECORDING 
CAPACITY 


TOTAL BYTE 
COUNT 


EFFICIENCY 


RECORDING 
AREA ANGLE 


UNRECORDED 
AREA ANGLE 


MINIMUM 


12B 


41B 


29.3% 


51 

DEGREES 


309 
DEGREES 


MAXIMUM 


188B 


271B 


69.4% 


336 
DEGREES 


24 
DEGREES 



FIG. 34C 



38/51 




FIG. 35B 



39/51 

REPRODUCED SIGNAL WAVEFORM T (S ) j fNS) T (S) = T (NS) 

T(S) T(NS) { 1 



AT1440rpm(24Hz) 




3±1.5:(ms) 





8.92n s) 



8.92n (y s) 




_I 14H 
! 14L 

is 

GROUND 



n=1,2, 3, or4 



REFLECTIVITY SPECIFICATION I s /1 14H 0.1 C IP OPA 

rib. obA 



DIMENSIONAL ACCURACY OF SLIT (AT r=22.2mm) 
30Xn m m 



30Xn \i m 



: 10+5pm ; 
tm 



'10+5p' 



FIG. 36B 



_n n n ru, 



FIG. 36C 



40/51 



(1) TIME SLOT 



T1 


T2 


T3 


T4 



FIG. 37A 



(2) CHANNEL BIT 



0 1 


0 0 


0 


1 


1 0 








FIG. 37B 



(3) RECORDING PULSE 



n 



->t 



I FIG. 37C 



(4) EMITTING PULSE 



FIG.37D ' 



41/51 



DISK INSERTION OR PCA READ INSTRUCTION RECEIVED j 



MOVE OPTICAL HEAD TO OUTER 
AREA OF CONTROL DATA AREA 



-940n 



PLAY BACK CONTROL DATA | 940a 



940b 




940i 



PLAY BACK RECORDING 
LAYER ON REVERSE 
SIFE OR OUTPUT 
"REVERSE-SIDE 

PLAYBACK 
INSTRUCTION- 



SET TRACKING OFF AND MOVE OPTICAL HEAD TO INNER 
PORTION INWARD OF CONTROL DATA AREA 



-940c 



SWITCH TO CAV ROTATIONAL SPEED 
CONTROL AND PLAY BACK PCA STRIPES 




-940d 



^ completed?^ 
Iyes 



NO 



940e 



SWITCH TO ROTATION PHASE 
CONTROL AND MOVE OPTICAL 
HEAD TO OUTER PORTION 



-940f 



SET TRACKING ON AND 
PLAY BACK DATA 



-940g 



FIG. 38 



42/51 




( START ) 



43/51 



MOVE OPTICAL HEAD TO INNER CIRCUMFERENCE 
OF CONTROL DATA AREA 




-947a 



SWITCH TRACKING MODE 



V~947p 

5 



ROTATION SPEED 
CONTROL(CAV)/PLAY BACK 
ADDRESS WITH TRACKING ON 



947b 



947c 



947e 




, ADJUST OPTICAL HEAD POSITION 
H BASED ON ADDRESS FROM PCA 
EMPTY PORTION OF PCA AREA 




947i 



MOVE OPTICAL 
HEAD TO INNER 
CIRCUMFERENCE 



947r 



READ PCA FLAG 
IN CONTROL DATA 



SWITCH TO ROTATION PHASE 
CONTROL (CLV) AND MOVE OPTICAL 
HEAD TO OUTER PORTION 



I 




-947h 



READ PCA FLAG IN CONTROL DATA~h \~947t 




44/51 




45/51 





Q 

m 
a 

J: 

m 



CD 

- cj>H 
act 



tz a 
coco 

is 



8 



co ty oc 



CO 
CD 



2>^ 



rPI 



47/51 




MARKING 
READING 
MEANS 



-9106 



9102 



9104 

BARCODE OF 
MARKING POSITION 
INFORMATION 



POSITION 
INFORMATION 
READING MEANS 



DECRYPTING 
MEANS 



-9101 



^-9105 



r 9107 

COMPARING/ 
JUDGING MEANS 



NO 



YES 



^9109 



REPRODUCTION 
STOP SIGNAL 



REPRODUCTION SIGNAL— ^9108 



FIG. 44 



49/51 




50/51 




51/51 




CO 



